Somatic histone H1 microinjected into fertilized mouse eggs is transported into the pronuclei but does not disrupt subsequent preimplantation development.
We injected somatic subtypes of histone H1 into newly fertilized mouse eggs, which do not naturally contain this chromosomal protein, and examined the fate of the injected protein and its effect on preimplantation development of recipient eggs. Rhodamine-labelled H1 injected into the cytoplasm of 53 eggs was transported into the pronuclei in 51 cases, and this nuclear accumulation could be detected within 15 min of injection. Unlabelled histone H1, which was detected using immunofluorescence, was also transported following microinjection to the pronuclei, where it colocalized with the chromatin and remained associated with the nuclei following cleavage to the two-cell stage. Nuclear accumulation of injected H1 was inhibited when injected eggs were incubated in the presence of drugs that prevent mitochondrial electron transport or glycolysis, which indicates that nuclear transport occurs through an energy-dependent process, as previously observed in tissue culture cells. To determine whether the presence of somatic H1 in early embryonic nuclei would influence subsequent development, fertilized eggs were injected with an approximately physiological quantity (1-5 pg) of somatic H1 or, as controls, with another small basic protein, cytochrome c. Fifty-three eggs were injected with cytochrome c, of which 51 divided to the two-cell stage, and 32 (60%) reached the blastocyst stage, after 5 days in culture. One hundred and eleven eggs were injected with somatic H1, of which 95 divided to the two-cell stage, and 53 (48%) reached the blastocyst stage, after 5 days in culture. The two groups did not differ statistically (chi 2, P > 0.1) with respect to the fraction of injected embryos that developed to the blastocyst stage. These results show that, although mouse embryos lack the somatic subtypes of histone H1 until the four-cell stage of development, they are able to progress through preimplantation development when these subtypes are present beginning at the one-cell stage. This may imply that the distinctive chromatin composition that characterizes early embryos of a variety of species is not essential for early development in mammals.